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of a module of a LAN hub. The architecture provides multiple LAN protocols to be 
used simultaneously, as needed, through protocol specific functions. Industry 
standard protocol such as: token bus, token ring, and fiber distributed data 
interface { FDDI ) , can be implemented using the generic channel architecture and its 
characteristics providing respective network functions. The architecture also 
provides a digital collision detection method and provides information necessary 
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for precise network statistics monitoring. The token passing ring architecture 
provides a logical ring formation within the generic channel. A token passing bus 
architecture uses modified Ethernet. TM. architecture, and a hub management provides 
control for the generic multichannel and the LAN management provides protocol 
dependent network management. The architecture provided allows multiple hub 
management entities via hub mastership arbitration to provide a unique master for 
the hub management function. 

18 Claims, 42 Drawing figures 
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File: USPT 



Aug 21, 2001 



DOCUMENT-IDENTIFIER: US 6278959 Bl 

TITLE: Method and system for monitoring the performance of a data processing system 



Detailed Description Text (33) : 

Four chips illustrated in the example containing cache include path switch 
controller chip Ql, path switch controller chip Q2, memory controller chip Rl and 
memory controller chip R2 . Each of the chips Ql, Q2, Rl, and R2 also contain token 
enable logic 72 and token passing logic 73. Specifically, chip Ql contains L3 cache 
78 and chip Q2 contains L3 cache 80. In addition, chip Rl contains L4 cache 86 and 
memory interface 82 and chip R2 contains L4 cache 88 and memory interface 84. Data 
on chips Ql, Q2, Rl and R2 may be accessed by multiple processor units in addition 
to processor 70 illustrated in the example. 
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TITLE: Method and system for monitoring the performance of a data processing system 
DATE-ISSUED: August 21, 2001 



CITY 

Rochester 



STATE ZIP CODE 
MN 



COUNTRY 



CITY STATE ZIP CODE COUNTRY TYPE CODE 
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• INVENTOR-INFORMATION : 
NAME 

Alferness; Merwin Herscher 

ASSIGNEE-INFORMATION: 
NAME 

International Business Machines 
Corporation 

APPL-NO: 09/ 273184 [PALM] . 
DATE FILED: March 19, 1999 
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ART-UNIT: 282 

PRIMARY-EXAMINER: Grimley; Arthur T. 
ASSISTANT-EXAMINER: Charioui; Mohameci 
ATTY-AGENT-FIRM: Bracewell & Patterson L.L.P. 

ABSTRACT: 

A data processing system and method of monitoring the performance of a data 
processing system in processing data requests, where said data processing system 
processes data requests within a multilevel memory hierarchy. At least one token is 
passed with a data request along a particular path within the multilevel memory 
hierarchy. The time duration for the token to completely pass along the particular 
path is stored if expected conditions are encountered along the particular path 
within the multilevel memory hierarchy, such that the performance of said data 
processing system requesting data along that particular path under the expected 
conditions is determined and is available for subsequent performance monitoring. 

46 Claims, 15 Drawing figures 
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File: USPT 



Dec 21, 1999 



DOCUMENT-IDENTIFIER: US 6006302 A 

** See image for Certificate of Correction ** 

TITLE: Multiple bus system using a data transfer unit 

Detailed Description Text (24):- 

FIG. 5 is a diagram showing the internal configuration of an embodiment of the data 
path switch 402 shown in FIG. 4. FIG. 5 includes data input/output drivers 507, 
508, and 509 respectively connected to a processor data bus 413, a memory data bus; 
416, and a system data bus 419; data latch circuits 501, 502, and 503; and data 
selectors 504, 505, and 506. A decoder 510 is disposed in this configuration to 
decode a data path control signal 420 produced from the bus -memory connection 
controller 401 so as to generate output enable signals 511, 512, and 513 
respectively for the data I/O drivers 507, 508, and 509 as well as select signals 
514, 515, and 516 respectively for the data selectors 504, 505, and 506. 

Detailed Description Text (34): 

FIG. 9 shows an example of relationships between the data path control signal 420 
outputted from the bus -memory connection controller 401 to the data path switch 
402, enable signals 511, 512, and 513 decoded by the decoder circuit 510 
respectively for the I/O drivers 507, 508, and 509 in association with the control 
signal 420, and select signals 514, 515, and 516 for the data selectors 504, 505, 
and 506. In this diagram, the master, slave, and read/write fields in the upper- 
most row indicate a master unit, a slave unit, and a read or write request for a 
data transfer from the master unit to the slave unit, respectively. The remaining 
fields of the upper-most row includes signal names corresponding to the signals 511 
to 516 of FIG. 5. Specifically, DT.sub. — CNT in the right-most field of the row 
designates the data path control signal 420. This signal DT.sub. — CNT includes 
three bits in this embodiment. In an idle state where data is not transferred, 
DT.sub.-- CNT 40 is set to 0 ("000"). 
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US-PAT-NO : 6006302 

DOCUMENT-IDENTIFIER: US 6006302 A 

** See image for Certificate of Correction ** 

TITLE: Multiple bus system using a data transfer unit 

DATE-ISSUED: December 21, 1999 



INVENTOR- INFORMATION: 
NAME 

Okazawa; Koichi 
Kimura; Koichi 
Kawaguchi; Hitoshi 
Aburano; Ichiharu 
Kobayashi ; Kazushi 
Mochida; Tetsuya 



CITY 

Tokyo 

Yokohama 

Yokohama 

Hitachi 

Ebina 

Yokohama 



STATE 



ZIP CODE 



COUNTRY 

JP 

JP 

JP 

JP 

JP 

JP 



ASSIGNEE-INFORMATION: 
NAME CITY 
Hitachi, Ltd. Tokyo 



STATE 



ZIP CODE 



COUNTRY 
JP 



TYPE CODE 
03 



APPL-NO: 09/ 276968 [PALM] 
DATE FILED: March 26, 1999 



PARENT-CASE: 

This- is a continuation application of U.S. Ser. No. 09/143,985, filed Aug. 31, 
1998; which is a continuation application of U.S. Ser. No. 08/959,913, filed Oct. 
29, 1997 U.S. Pat. No. 5,889,971; which is a continuation application of U.S. Ser. 
No. 08/601,993, filed Feb. 15, 1996, now U.S. Pat. No. 5,751,976; which is a 
continuation application of U.S. Ser. No. 08/449,088, filed May 24, 1995, now U.S. 
Pat. No. 5,668,956; which is a continuation application of U.S. Ser. No. 
08/311,893, filed Sep. 26, 1994, now U.S. Pat. No. 5,483,642; which is a 
continuation application of U.S. Ser. No. 07/705,701, filed- May 23, 1991, now 
abandoned . 



FOREIGN-AP PL- PRIORITY- DATA: 
COUNTRY APPL-NO 
JP 2-144301 
JP 3-105536 



APPL-DATE 
June 4, 1990 
October 5, 1991 



INT-CL: [06] G06 F 13/14 

US-CL-ISSUED: 710/129; 710/126 
US-CL-CURRENT: 710/306 



FIELD-OF-SEARCH: 710/126, 710/128, 710/129, 710/131 
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4945540 
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Kaneko 
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Pantry et al. 


n 


5003465 
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Chisholm et al 
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Vachon 
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5359715 
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Heil et al. 
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5506973 


April 1996 


Okazawa et al. 



FOREIGN PATENT DOCUMENTS 



FOREIGN- PAT-NO PUBN-DATE COUNTRY US-CL 

141302-A2 May 1985 EP 

191939-A1 August 1986 EP 

02-128250 May 1990 JP • 

OTHER PUBLICATIONS 

Glass, "Inside EISA", BYTE, vol. 14, No. 12, Nov. 1989, pp. 417-425. 

Baran, "EISA Arrives", BYTE, vol. 14, No. 12, Nov. 1989, pp. 93-98. 

"The Surging RISC", NIKKEI Electronics, No. 474, May 29,1989, pp. 106-119. 

ART-UNIT: 271 

PRIMARY-EXAMINER: Auve; Glenn A. 

ATTY-AGENT-FIRM: Fay, Sharpe, Beall, Fagan, Minnich & McKee 
ABSTRACT: 

A processor bus linked with at least a processor, a memory bus linked with a main 
memory, and a system bus linked with at least an input/output device are connected 
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to a three-way connection control system. The control system includes a bus-memory 
connection controller connected to address buses and control buses respectively of 
the processor, memory, and system buses to transfer address and control signals 
therebetween. The control system further includes a data path switch connected to 
data buses respectively of the processor, memory, and system buses to transfer data 
via the data buses therebetween depending on the data path control signal. 

47 Claims, 19 Drawing figures 
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File: USPT 



Jun 5, 2001 



DOCUMENT- IDENTIFIER: US 6243829 Bl 

TITLE: Memory controller supporting redundant synchronous memories 
Detailed Description Text (37): 

A first address-signal bus switch 290A is coupled to the address signal path 266A 
of the first memory bus 230A and to a second address-signal bus switch 290B 
associated with the second memory bus 230B. The first address-signal bus switch 
290A is under the control of the first bus-switch control signal 288A that is 
generated by the first memory controller 224A. Likewise, the second address bus 
switch 290B is under the control of the second bus-switch control signal 288B which 
is generated from the second memory controller 224B. When both address-signal bus 
switches 290A, 290B are engaged, the data values of the first address signal 266A 
are transmitted to the address signal path 266B of the second memory bus 230B. 

Detailed Description Text (38): 

A first control-signal bus switch 292A is coupled to the control signal paths 264A, 
268A of the first memory bus 230A and to a second control-signal bus switch 292B 
associated with the second memory bus 230B. The first control-signal bus switch 
292A is under the control of the first bus-switch control signal 288A that is 
generated by the first memory controller 224A. Likewise, the second control-signal 
bus switch 290B is under the control of the second bus-switch control signal 288B 
which is generated from the second memory controller 224B. When both control-signal 
bus switches 2 90A, 290B are engaged, the values of the remote memory select control 
signal 264A are transmitted to the local memory select signal path 262B in the 
second memory bus 230B and the values of the read/write control signal 268A are 
transmitted to the read/write control signal path 268B in the second memory bus 
230B. 

Detailed Description Text (39) : 

A first data-signal bus switch 294A is coupled to the data signal path 225A of the 
first memory bus 230A and to a second data-signal bus switch 294B associated with 
the second memory bus 230B. The first data-signal bus switch 294A is under the 
control of the first bus-switch control signal 288A that is generated by the first 
memory controller 224A. Likewise, the second data-signal bus switch 294B is under 
the control of the second data-switch control signal 288B which is generated from 
the second memory controller 224B. When both data-signal bus switches 294A, 294B 
are engaged, the values of the first data signal 225A are transmitted to the data 
signal path 225B of the second memory bus 230B. 
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TITLE: Memory controller supporting redundant synchronous memories 
DATE-ISSUED: June 5, 2001 
INVENTOR- INFORMATION : 

NAME CITY STATE ZIP CODE COUNTRY 

Chan; Jong San Jose CA 

ASSIGNEE-INFORMATION: 

NAME \ CITY STATE ZIP CODE COUNTRY TYPE CODE 

Hewlett-Packard Company Palo Alto CA . 02 

APPL-NO: 09/ 085204 [PALM] 
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ART-UNIT: 212 

PRIMARY- EXAMINER : Lee; Thomas 
ASSISTANT-EXAMINER: Nguyen; Nguyen 

ABSTRACT : 

A reliable fault-tolerant I/O controller supporting redundant synchronous memories 
is described. ' The I/O controller includes multiple I/O control logic units where 
each I/O control logic unit is in communication with a host server and external 
peripheral devices. Each I/O control logic unit . includes a processor, a memory, and 
a memory controller. A master I/O control logic unit services I/O transactions from 
the host server and the external peripheral devices. A slave I/O control logic unit 
operates in a quiescent state until the master I/O control logic unit experiences a 
memory failure. At such time, the slave I/O control logic unit resumes operation of 
the I/O controller. In order to facilitate the switchover from the master I/O 
control logic unit to the slave I/O control logic unit, the master memory 
controller performs concurrent memory write operations in both the master and slave 
memories. The concurrent memory write operations ensure that the memories in both 
I/O control logic units are in a consistent state in order for the switchover to 
occur without loss of data. 

17 Claims, 10 Drawing figures 
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File: USPT 



Mar 21, 2000 



DOCUMENT- IDENTIFIER : US 6040637 A 

TITLE: Selector switch circuit for disabling an airbag 



Abstract Text (1) : 

An airbag control system is provided to disable an airbag in a motor vehicle. The 
airbag control system includes an airbag control module, a switching circuit with a 
first circuit path and a second circuit path, and a switch selectively movable 
between an enabled position, which interconnects the first circuit path to the 
airbag control module to activate the airbag, and a disabled position, which 
interconnects the second circuit path to the airbag control module to prevent 
activation of the airbag. In addition, the system includes a third circuit path 
with a first resistor in series with a second resistor which is placed in parallel 
with a second contact o.f said switch. Alternatively, a controller is electrically 
connected through the third circuit path to the switch . The controller detects the 
position of the switch based on the resistance value it senses in the third circuit 
path. A visual indicator is optionally connected to the controller, whereby 
selectively moving the switch to the disabled position sends a signal from the 
controller to illuminate the visual indicator. 
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TITLE: Selector switch circuit for disabling an ,airbag 
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MI 02 
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DATE FILED: April 1, 1998 

INT-CL: [07] B60 R 21/16 . 
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ART-UNIT : 286 

PRIMARY-EXAMINER: Gaff in; Jeffrey 
ASSISTANT- EXAMINER: Huynh; Kim 
ATTY-AGENT-FIRM: Fuller, III; Roland A. 

ABSTRACT: 

An airbag control system is provided to disable an airbag in a motor vehicle. The 
airbag control system includes an airbag control module, a switching circuit with a 
first circuit path and a second circuit path, and a switch selectively movable 
between an enabled position, which interconnects the first circuit path to the 
airbag control module to activate the airbag, and a disabled position, which 
interconnects the second circuit path to the airbag control module to prevent 
activation of the airbag. In addition, the system includes a third circuit path 
with a first resistor in series with a second resistor which is placed in parallel 
with a second contact of said switch. Alternatively, a controller is electrically 
connected through the third circuit path to the switch . The controller detects the 
position of the switch based on -the resistance value it senses in the third circuit 
path. A visual indicator is optionally connected to the controller, whereby 
selectively moving the switch to the disabled position sends a signal from the 
controller to illuminate the visual indicator. 

12 Claims, 3 Drawing figures 
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DOCUMENT- IDENTIFIER : US 5072441 A 

TITLE: Packet switched information network with universal access to enhanced 
network services 



Abstract Text (1) : 

An information network for connecting input communication devices using a number of 
different access protocols to network hosts in which a packet switch is provided 
for enabling and disabling communication paths betweeen the input devices and hosts 
and in which an enhanced network function server is able to be used during 
operation of the packet switch by an enhanced network function access module which 
permits access to the enhanced function server for the different access protocols. 
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network services 
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INVENTOR-INFORMATION : 

NAME CITY 
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COUNTRY 



ASSIGNEE- INFORMATION : 
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Nynex Corporation New York 
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ASSISTANT-EXAMINER: Samuel; T. 

ATTY-AGENT-FIRM : Kirk; Douglas J. Torrente; John J. 
ABSTRACT: 

An information network for connecting input communication devices using a number of 
different access protocols to network hosts in which a packet switch is - provided - 
for enabling and disabling communication paths betweeen the input devices and hosts 
and in which an enhanced network function server is able to be used during 
operation of the packet switch by an enhanced network function access module which 
permits access to the enhanced function server for the different access protocols. 

24 Claims, 10 Drawing figures 
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LIS: Entry 5 of 11 File: USPT Mar 7, 2000 



DOCUMENT-IDENTIFIER: US 6034956 A 

TITLE: Method of simultaneously attempting parallel path connections in a multi- 
stage interconnection network 

Detailed Description Text (6) : 

The path selection command comprises a specification of the eight output ports 14 
(1)-14(8) (and hence the eight alternate paths ) that the switch 10 should choose 
from in routing the data subsequently received over lines DATA1-DATA8 at the input 
port 12 where the command was received. The path selection command is transmitted 
to the switch 10 during a switch set-up time period and, in accordance with the 
path selection method, there is a one-to-one corresponding relationship between the 
enabling or disabling of a data line ( DATA1-DATA8 ) and the enabling or disabling of 
an output port 14(1) -14 (8) for consideration and possible connection. By this it is 
meant that the transmission over DATA1 enables (with a logic high) or disables 
(with a logic low) output port 14(1) with respect to a connection to the input 
port; DATA2 enables or disables output port 12(2) with respect to a connection to 
the input port; DATA3 enables or disables output port 12(3) with respect to a 
connection to the input port; and so on. Accordingly, each active (logic high) data 
line enables the corresponding output port 14 as an allowable path selection for 
data transmission, while each inactive data line disables the corresponding output 
port 14 as an allowable path selection. 

Current US Cross Reference Classification (8) : 
710/316 
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A'LJY-AGENT-FIRM: Beckstrand; Shelley M 

ABSTRACT: 

The multi-stage interconnection network of the present invention includes the use 
of switches in the first stage that have parallel path seeking capabilities. With 
these switches, a directed flash-flood can be instigated from any one node wherein 
multiple paths through the network to a designated * destination node are tried in 
parallel in an attempt to find a connection path therebetween. The switches in the 
f : rst and second stages are interconnected such that each switch in the first stage 
is connected with every possible priority level to the switches of the second 
stage. The parallel path seeking switches and network are further configured to 
t* st for rejection of the flash-flood by monitoring all connections in combination. 

19 Claims, 18 Drawing figures 
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TITLE: 



6581136 

US 6581136 Bl 

Fibre channel data storage system having 
expansion/ contraction 



KWIC 



Brief Summary Text - BSTX (2) : 

This invention relates generally to data storage systems and more 
particularly to data storage systems having a plurality of magnetic storage 
disk drives in a redundancy arrangement whereby the disk drives are 
controllable by first disk controllers and second disk controllers . Still more 
particularly, the invention also relates to systems of such type wherein the 
disk drives are coupled to the disk controllers through a series, 
unidirectional, "ring" or, fibre channel protocol, communication system. 

Brief Summary Text - BSTX (3) : 

As is known in the art, in one type of data storage system, data is stored 
in a bank of magnetic storage disk drives. The disk drives, and their coupled 
interfaces, are arranged in sets, each set being controlled by a first disk 
controller and a second disk controller . More particularly, in order to enable 
the set of disk drives to operate in the event that there is a failure of the 
first disk controller, each set is also coupled to a second, or redundant disk 
controller. Therefore, if either the first or second disk controller fails, 
the set can be accessed by the other one of the disk controllers. 
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Aniflwtf Examinsr — Picric Michel BataiBe 

(74) A&ontQ} A^enf, ori J in?»— Daly A Crowley & MnSard, 

LLP 

(57) ABSTRACT 

A data storage system having a plurality of disk drives. Bach 
one hssa, pair of ports. A pair of directors oontiob tbc flow 
of data to and from the disk dnvra. Arlrst fibre channel pert 
by-p^selfi^racctiaaiapxoTOl^Tbefl2Btflbze channel 
selector section includes: an ingnn&iiigKic port to a 

tat one of tb* director*; tad, a plurality of oupugSnpui 
potts connected between a first one of (he porta of the 
plurality of disk drives through a first phiaHty of fibre 
channel Hate. Tbe first fibre duacel port by-p*» selector 
section is adapted to ccoplo tl» flrsJ oae of the directors 
scriiiry to one* ox cues, of the fas* ports of the plurality of 
disk drives through a first fibre channel selectively in 
accordance with * rtmtml gf gwmi friTmtTftftmffhwf. channel 
by-pass selector section. The first fibre Chanel bdudjns dec, 
or more; of the fiat pfaialiry of fibre channelling A second 
fibre crmmx-J port by-pass sc Sector icctumis provided bav- 
fr^ in iEputtanlpul port cannlcd to a w^n rd one of die 
directors and * plualiry of oiapuypotns serially com»cMd 
b«w»D a second oi» of file p«fr of ports of the pkralityof 
disk drivea tbrougb a second phxraliiy of rlbitcfaiiiocl links. 
Tt» second fibre cb&noel port by^&as uleoior section is 
adapted to couple the seco&d one of the directors serially to 
one, oi ones, of tbe second porta- of (be phzaliry of di&k 
drives fbro-ogb a second fibre channel selectively in accox- 
dasce with the contra! tjmal. The second fibre chaimei 
tsdudis on*, or more, of the second ptarality of fibre 
cfcannel hnScSi 

4 Ctetma, 22 Drawing Sheets 
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TITLE: 



Partitioning of storage channels using programmable 
switches 
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Brief Summary Text - BSTX (17): 

According to another embodiment of the invention, a data storage system, 
comprises a first storage channel, a first controller coupled to the first 
storage channel, a first storage device coupled to the first storage channel/ a 
second storage channel, a second controller coupled to the second storage 
channel, a second storage device coupled to the second storage channel, a third 
storage channel coupled to the first controller and the first storage device, a 
fourth storage channel coupled to the second controller and the second storage 
device, and a switch coupled to the first storage channel and the second 
storage channel. The switch separates the first storage channel from the 
second storage channel in a first state and connects the first storage channel 
and the second storage channel in a second state. 

Claims Text - CLTX (10): 

wherein the second controller is configured to control the first storage 
device and the second storage device in response to detection of failure of the 

first co ntroller . 

Claims Text - CLTX (28): 

17. The data storage system of claim 1, comprising logic that causes entry 
of the switch into the first state if a signal is received from the first 

controller and the second controller . 

Claims Text - CLTX (29): 

18. The data storage system of claim 1, comprising logic that causes entry 
of the switch into the second state and activation of mirroring of data between 

the first controller and the second controller. 
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B. Noel KWifl 

(57) ABSTRACT 

A4bu storage system hivtog a Srsistantge channel, t flsi 
conttollor cospbd to the first stooge chaameL 4 first stooge 
device coupled to the first s&orcge channel a second storage 
cfampol, a second storage device coupled to the second 
storage channel, *wrf a switch ooupSed to fht first stooge 
channel ud (he seco&d ttonga channel The swtab sepa- 
rates th© first storage channel &oca tbs second storage 

gfannel in 4 fine t State BSd """"w** die ftt&l StOXBgC CbaiOCl 

aod Use nfXTTxl stoxagc chf n i" g 1 is a state. Also 

described is 4 method of controlling a diu stonge STStem 
havkg i ftrwsTCfiee cfaasasL t firei 6iorage devioe ooapled 
to fee first rfny a g^ cfann&1 ( an opcisfiotDal mntmlfsr cn^plwl 
to the Bxst aSirife chui"^; a woratd ffirrtgr cfaanncL a 
secoad *(OMge device coupled to tfas second stertge 
cfcanDBL aid ■ switch coupled to the fiat storage cnaisei 
nraf the accocid siorago clanncL The nxihod indittfeft detect- 
ing whether an operxtiaiui controller is coupled eo the 
aecoad Btozsye cbaimel sod if «a opentioail coa^ollw is 
coupled to the second storage cnssocl, (ben opening the 
switch* 
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Brief Summary Text - BSTX (23): 

According to another feature of the invention, the digital computer system 
further includes first and second disk, controllers connected to respective 
master and slave central processing units by a system bus. The secure data 
storage device includes a first disk drive electrically connected through the 
i„ .iiiually operative switch to the first disk controller for receiving a control 
signal from the master central processing unit whereby the manually operative 
switch selectively enables and disables transmission of the control signal to 
the first disk drive. The second disk drive is connected to the second disk 
controller and is accessible by the master and slave central processing units 
over the system bus. Alternatively, the first and second disk controllers may 
be included on separate buses accessible only by the respective master and 
slave central processing units. 



E"ief Summary Text - BSTX (29): • ' ; 

According to another feature of the invention, the processor includes a 
I" rst c ^ 3 ^ controller and the data storagejrcievice is a first disk drive. 
According to another feature of the invention, a second disk drive may also be 
connected to the first disk controller or may be connected to its own, second 
disk controller. ■ .' 1 v-'-v ' 



Claims Text - CLTX (24): ' ;'" : \vV 

first and second controllers respectively connected to said master and slave 
central processing units by respective ones . -of / said system buses; 
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ion Text - ^MM 
schematic diagram of an essentially point-to-point 
me showing the invalidate request and invalidate acknowledge 
mplary embodiment is shown generally at 1500. A first storage 
s coupled to instruction processor 1506 and instruction 
a interfaces 1510 and 1512, respectively. A second storage 
s coupled to an instruction processor 1518 and an instruction 
a interfaces 1522 and 1524, respectively. Storage controller 
controller 1504 may be coupled together in an essentially 
chitecture generally as shown in FIG. 1 and discussed with 



Detailed Descript 

FIG. 17A is a 
architecture sche 
signals. The exe 
controller 1502 i 
processor 1508 vi 
controller 1504 i 
processor 1520 vi 
1 jJ2 and storage 
po in t - 1 o- po i nt a r 
r" fere nee thereto 



Detailed Descript 
FIG. 18A is a 

block showing the 
schematic diagram 
is coupled to an 
via interfaces 15 
i .' coupled to an 
via interfaces 15 
coupled to X BAR i 
* discussion relati 
to XBAR interface 
relating thereto. 



ion Text - DETX (90) : 

schematic diagram of a system utilizing the XBAR interface 
invalidate request and invalidate acknowledge signals. The 
is generally shown at 1550. A first storage controller 1554 
instruction processor 155 6 and an instruction processor 1558 
60 and 1562, respectively. A second storage controller 1670 
instruction processor 1576 and an instruction processor 1578 
80 and 15 82, respectively. Storage controller 1554 may be 
nt erf ace block 1564 in accordance with FIGS. 2-16 and the 
ng thereto. Similarly, storage controller 1670 may be coupled 
block 1564 in . acco rdance with FIGS. 2-16 and the discussion 



Detailed Description Text - DETX (94) : 

FIG. 19A is a schematic diagram of a system utilizing the XBAR interface 
i: I jck showing the anticipatory acknowledge signal of the present invention. 
T/,e schematic diagram is generally shown at 1620. A first storage controller 
1*24 is coupled to an instruction processor 1626 and an instruction processor 
1623 via interfaces 1630 and 1632, respectively. A second storage controller 
1648 is coupled to an instruction processor 1650 and an instruction processor 
1652 via interfaces 1654 and 1656, respectively. Storage controller 1624 may 
be coupled to XBAR interface block 1634 in accordance with FIGS, 2-16 and the 
discussion relating thereto. Similarly, storage controller 1648 may be coupled 
to X BAR interface block 163 4 in accordance with FIGS. 2-16 and the discussion 
relatinq thereto. 
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Claims Text - CLTX (7) : 

a switch having a first and second side, a first transceiver on the first 
side of the switch and coupled to the first controller/ ' a second transceiver on 
the first side of the switch and coupled to the second controller, a third 
transceiver on the second side of the switch and coupled to the peripheral 
storage device, anti-latch circuits coupled between the first, second, and 
third transceivers, and switch control logic coupled to the transceivers for 
selectively coupling a transceiver on the first side of the switch to the third 
transceiver, the picker and peripheral storage device coupled to the second 
side of the switch by at least one SCSI bus; 

Claims Text - CLTX (56): 

means coupled to the first controller for preventing the first controller 
from addressing some of the third and fourth pluralities of peripheral storage 
devices and tor preventing the second controller from addressing some of the 
first and second pluralities of peripheral storage devices. 
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File: 



USPT 



Dec 9, 2003 



DOCUMENT- IDENTIFIER: US 6662282 B2 

TITLE: Unified data sets distributed over multiple I/O-device arrays 
Brief Summary Text (5) : 

FIG. 1 is a block diagram of a standard disk drive. The disk drive 101 receives I/O 
requests from remote computers via a communications medium 102 such as a computer 
bus, fibre channel, or other such electronic communications medium. For many types 
of storage devices, including the disk drive 101 illustrated in FIG. 1, the vast 
majority of I/O requests are either read or WRITE requests. A READ request requests 
that the storage device return to the requesting remote computer some requested 
amount of electronic data stored within the storage device. A WRITE request 
requests that the storage device store electronic data furnished by the remote 
computer within the storage device. Thus, as a result of a read operation carried 
out by the storage device, data is returned via communications medium 102 to a 
remote computer, and as a result of a write operation, data is received from a 
remote computer by the storage device via communications medium 102 and stored 
within the storage device. 

Brief Summary Text (9) : 

Electronic data is stored within a disk array at specific addressable locations. 
Because a disk array may contain many different individual disk drives, the address 
space represented by a disk array is immense, generally many thousands of 
gigabytes. The overall address space is normally partitioned among a number of 
abstract data storage resources called logical units {"LUNs"). A LUN includes a 
defined amount of electronic data storage space, mapped to the data storage space 
of one or more disk drives within the disk array, and may be associated with 
various logical parameters including access privileges, backup frequencies, and 
mirror coordination with one or more LUNs. LUNs may also be based on random access 
memory ("RAM"), mass storage devices other than hard disks, or combinations of 
memory, hard disks, and/or other types of mass storage devices. Remote computers 
generally access data within a disk array through one of the many abstract LUNs 
208-215 provided by the disk array via internal disk drives 203-205 and the disk 
array controller 206. Thus, a remote computer may specify a particular unit 
quantity of data, such as a byte, word, or block, using a bus communications media 
address corresponding to a disk array, a LUN specifier, normally a 64-bit integer, 
and a 32-bit, 64-bit, or 128-bit data address that specifies a LUN, and a data 
address within the logical data address partition allocated to the LUN. The disk 
array controller translates such a data specification into an indication of a 
particular disk drive within the disk array and a logical data address within the 
disk drive. A disk drive controller within the disk drive finally translates the 
logical address to a physical medium address. Normally, electronic data is read and 
written as one or more blocks of contiguous 32-bit or 64-bit computer words, the 
exact details of the granularity of access depending on the hardware and firmware 
capabilities within the disk array and individual disk drives as well as the 
operating system of the remote computers generating I/O requests and 
characteristics of the communication medium interconnecting the disk array with the 
remote computers. 

Brief Summary Text (10): 

In many computer applications and systems that need to reliably store and retrieve 
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data from a mass storage device, such as a disk array, a primary data object, such 
as a file or database, is normally backed up to backup copies of the primary data 
object on physically discrete mass storage devices or media so that if, during 
operation of the application or system, the primary data object becomes corrupted, 
inaccessible, or is overwritten or deleted, the primary data object can be restored 
by copying a backup copy of the primary data object from the mass storage device. 
Many different techniques and methodologies for maintaining backup copies have been 
developed. In one well-known technique, a primary data object is mirrored. FIG. 3 
illustrates object-level mirroring. In FIG. 3, a primary data object "0.sub.3 " 301 
is stored on LUN A 302. The mirror object, or backup copy, "O.sub.3 " 303 is stored 
on LUN B 304. The arrows in FIG. 3, such as arrow 305, indicate I/O write 
operations directed to various objects stored on a LUN. I/O write operations 
directed to object "O.sub.3 " are represented by arrow 306. When object-level 
mirroring is enabled, the disk array controller providing LUNs A and B 
automatically generates a second I/O write operation from each I/O write operation 
306 directed to LUN A, and directs the second generated I/O write operation via 
path 307, switch "S.sub.l " 308, and path 309 to the mirror object "O.sub.3 " 303 
stored on LUN B 304. In FIG. 3, enablement of mirroring is logically represented by 
switch "S.sub.l " 308 being on. Thus, when object-level mirroring is enabled, any 
I/O write operation, or any other type of I/O operation that changes the 
representation of object "O.sub.3 " 301 on LUN A, is automatically mirrored by the 
disk array controller to identically change the mirror object "O.sub.3 " 303. 
Mirroring can be disabled, represented in FIG. 3 by switch "S.sub.l " 308 being in 
an off position. In that case, changes to the primary data object "O.sub.3 " 301 
are no longer automatically reflected in the mirror object "O.sub.3 " 303. Thus, at 
the point that mirroring is disabled, the stored representation, or state, of the 
primary data object "O.sub.3 " 301 may diverge from the stored representation, or 
state, of the mirror object "O.sub.3 " 303. Once the primary and mirror copies of 
an object have diverged, the two copies can be brought back to identical 
representations, or states, by a resync operation represented in FIG. 3 by switch 
"S.sub.2 " 310 being in an on position. In the normal mirroring operation, switch 
"S.sub.2 " 310 is in the off position. During the resync operation, any I/O 
operations that occurred after mirroring was disabled are logically issued by the 
disk array controller to the mirror copy of the object via path 311, switch 
"S.sub.2," and pass 309. During resync, switch "S.sub.l " is in the off position. 
Once the resync operation is complete, logical switch "S.sub.2 " is disabled and 
logical switch "S.sub.l " 308 can be turned on in order to reenable mirroring so 
that subsequent I/O write operations or other I/O operations that change the 
storage state of primary data object "O.sub.3," are automatically reflected to the 
mirror object "O.sub.3 " 303. 
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L4: Entry 4 of 33 File: USPT Jan 14, 2003 



DOCUMENT-IDENTIFIER: US 6507581 Bl 
TITLE: Dynamic port mode selection for crosspoint switch 

Brief Summary Text (5) : 

U.S. Pat. No. 5,710,550 entitled "Apparatus for Programmable Signal Switching" 
issued Jan. 20, 1998 to Hsieh et al ('550), describes a crossbar (or crosspoint) 
switch having a set of input /output (I/O) terminals interconnected by an array of 
pass transistors, one for each possible pair of I/O terminals. Each pass transistor 
links the corresponding pair of I/O terminals so that when the transistor is turned 
on, it provides a bidirectional signal path between those two I/O terminals. The 
crosspoint switch also includes a random access memory (RAM) storing a data word 
corresponding to each I/O terminal. Each bit of the data word controls the on/off 
state of a pass transistor linking that I/O terminal to some other I/O terminal. An 
external host computer can make or break routing paths by writing data to various 
RAM addresses. A serial bus links the host computer to a memory controller. When 
the host computer sends routing control data and a RAM address to the memory 
controller via the serial bus, the memory controller writes that data to the 
routing control RAM, thereby making and/or breaking routing paths to the switch 
port corresponding to that address. 

Brief Summary Text ( 6) : 

When a crosspoint switch is used in some high speed applications, it is important 
that host computer be able to quickly command the crosspoint switch to make or 
break a routing path. To specify a routing path change, the host computer must send 
a relatively large amount of data over the serial bus . It therefore takes a 
relatively long time for a routing path change to occur once the host computer 
decides it wants to make the path change. To speed up routing data transfer, 
Hsieh 's system includes a parallel bus linking the host computer to the memory 
controller . The parallel bus is made wide enough to convey all of the information 
the memory controller needs to write a word to the RAM controlling routing paths 
through the crosspoint switch . This system therefore enables the host computer to 
command a routing change in one parallel bus data cycle. However since the width of 
the parallel bus is proportional to the number of switch terminals, the required 
parallel bus width becomes impractically large as the number of switch terminals 
increases . 

Brief Summary Text (7 ) : 

A crosspoint switch is useful for selectively routing both digital and analog 
signals between lines or buses connected to its terminals. However since a pass 
transistor can degrade a digital signal, it is helpful to provide a port at each 
I/O terminal that can buffer a signal before it enters the switch at that terminal 
or after it departs the switch from the terminal. U.S. Pat. No. 5,734,334 entitled 
"Programmable Port for Crossbar Switch" issued Mar. 31, 1998 to Hsieh et al ('334) 
describes a crossbar (crosspoint) switch having a port at each of its terminals. 
Each port may operate in either an analog mode or in any one of several digital 
modes depending on the type of signal being routed through the crosspoint switch. 
In its analog mode the port simply passes an analog signal entering or leaving the 
crosspoint switch terminal without buffering it. In all digital modes the port 
buffers any digital signal entering or leaving the switch terminal. In a digital 
bidirectional mode, the port buffers digital signals both entering and leaving the 
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port terminal. In a unidirectional input mode, the port buffers signals entering 
the terminal and blocks signals leaving the terminal. Conversely, in a 
unidirectional output mode, the port buffers signals leaving the terminal but block 
signals arriving at the terminal. The port also has tristate bidirectional and 
unidirectional mode in which signals are buffered only when an externally generated 
tristate control signal is asserted. A set of tristate control lines are provided 
in parallel to each port and each port may be programmed to select any one of those 
lines as its tristate control input. A host computer can change the operating mode 
of any port or select its source of tristate control signal by transmitting 
programming data to that port through a serial bus linking the host computer to all 
switch ports. That same serial bus also delivers routing data from the host 
computer to the memory controller for the routing control RAM . 

Brief Summary Text (8 ) : 

In some high speed applications, it would be beneficial if the host computer could 
not only quickly make or break a routing path between two ports but also to quickly 
change the operating modes of the two ports. However, in the system described by 
the '334 patent, since the host computer must transmit the routing control data and 
the port mode control data over the same serial bus, the operation cannot be 
carried out quickly. Even when the number of switch terminals is small enough that 
it is practical to send routing control data via a parallel bus as taught by the 
'550 patent, the time the host requires to transmit mode control data to the two 
ports involved in a routing change extends the overall time needed to carry out 
that routing change. 

Drawing Description Text (5) : 

FIG. 3 illustrates the parallel bus interface circuit of FIG. 2 in more detailed 
block diagram form; 

Detailed Description Text (8) : 

SRAM 14 is a static random access memory having 160 addressable storage locations, 
each for storing a data word including a 0 to 159 bit routing data field Sx and a 
2-bit port mode control field Cx. SRAM 14, accessed via a 162-bit parallel data bus 
(DATA) and a 160 word select bus (WORD), replaces one of its stored data words (Sx, 
Cx) with a word appearing on the DATA bus whenever one of the WORD lines is 
asserted. The particular WORD line being asserted indicates the SRAM address to 
which the word on the DATA bus is to be written. 

Detailed Description Text (9) : 

To initially program switch 10, an external host controller sends a serial data 
sequence to control interface circuit 16 via an IEEE standard JTAG serial bus . The 
data sequence includes a data word (Sx, Cx) for each address of SRAM 14, 
programming data to be supplied to each port P0-P159 and other programming data as 
described below. Control interface circuit 16 sequentially places the incoming (Sx, 
Cx) words on the DATA bus input to SRAM 14 and strobes each WORD bus line in 
succession to write each incoming (Sx, Cx) data word to a separate SRAM 14 address. 
As described below, control interface circuit 16 also internally stores some of the 
serial data arriving on the JTAG bus for guiding its own behavior thereafter 

Detailed Description Text (10) : 

After the host computer initially programs switch 10 by sending data transferred to 
control interface circuit 16 via the JTAG bus, it may at any time thereafter make 
or break a connection between a pair of ports P0-P159 and set their operating modes 
by sending a single command to control interface circuit 16 via a conventional 
parallel data bus (PARALLEL) . The command is an 8-bit data word that is encoded to 
identify the two ports, to indicate whether a connection between the two ports is 
to be made or broken, and to indicate the values of the port operating mode fields 
Cx to be supplied to the two ports. Upon receiving the command, control interface 
circuit 16 writes appropriate (Sx, Cx) words to the two addresses of SRAM 14 that 
correspond to the two ports. For example if port P0 is to be connected to port 



h e b b eg b cc e 



Record Display Form 



Page 3 of 5 



P158, control interface circuit 16 writes a word to address 0 of SRAM 14 
establishing the connection between ports PO and P158 through switch array 12 and 
also appropriately setting the operating mode of port PO. Control interface circuit 
16 then writes a word to address 158 of SRAM 14 breaking any other connection to 
port P158 and appropriately setting the operating mode of port P158. 

Detailed Description Text (11) : 

The host computer can therefore not only make or break a connection between any two 
ports P0-P159 in one write cycle of the PARALLEL bus, it can also set the operating 
mode of both ports. Since there are 12,720 possible pairs of ports P0-P159, the 
command conveyed on the PARALLEL bus could use 14 bits to identify one of 12,720 
port pairs along with one additional bit to indicate whether the connection between 
the port pairs is to be made or broken. Since the command conveyed on the PARALLEL 
bus must identify the two 2-bit Cx values (one for each of the two ports), the 
command could use a total of 18 bits in order to tell control interface circuit 16 
to make or break a connection between two particular ports and to set the Cx field 
inputs to the two ports. 

Detailed Description Text (12) : 

However in the preferred embodiment of the invention, the command is reduced to 
eight bits to limit the size of the PARALLEL bus that conveys it. Of course an 8- 
bit command can have t>nly one of 256 different values, and is therefore not large 
enough to select any one of the large number make/break/mode select combinations 
that would be needed to make full use of the routing and port mode capability of 
switch 10. But in accordance with the invention, the additional programming data 
supplied to control interface circuit 16 via the JTAG bus tells it how to set the 
value of data in SRAM 14 in response to each possible value of the 8-bit command 
arriving on the PARALLEL bus . As long as a data routing application employing 
switch 10 requires no more than 256 different switch control combinations, the 8- 
bit command width limitation does not prevent switch 10 from carrying out the 
application's data routing needs. 

Detailed Description Text (13).: 

FIG. 2 illustrates control interface circuit 16 in more detailed block diagram 
form. The JTAG bus includes three lines TDI, TCK, and TMS. The TDI line carries 
data in serial form and the TCK line carries a clock signal. The host computer 
pulses the TMS line to indicate that it is about to transmit an instruction code on 
the TDI line. To write data into SRAM 14 of FIG. 1, a host computer first sends a 
pulse on the TMS line to tell a state machine 20 that an instruction is to follow 
on the TDI line. The host computer then sends a short serial "SRAM load" code to 
state machine 20 via the TDI line using the TCK line to clock each bit. State 
machine 20, programmed to respond to that code and clocked by a high frequency 
clock signal CLK, sends an input enable signal El to a serial-in/parallel-out shift 
register 22. Thereafter, on each pulse of the TCK clock signal from the host 
computer, shift register 22 shifts in a bit of a data sequence the host computer 
sends to shift register 22 via the TDI line. The data sequence includes an 8-bit 
ADDR field referencing the address of SRAM 14 (FIG. 1) at which data is to be 
written, an 8-bit PORT field Sx and a 2-bit port mode control field Cx. State 
machine 20 counts pulses of the TCK signal and when it determines that all bits of 
the sequence have been stored in shift register 22, state machine 20 turns off the 
El enable signal. A decoder 24 decodes the 8-bit PORT field in shift register 22 to 
produce the 160-bit Sx field. Decoder 24 sets all bits but one bit of the Sx field 
low when a connection is to be established between a switch port corresponding to 
the SRAM address and another port identified by the PORT field. The value of the 
PORT field tells decoder 24 which bit (0 to 159) of the Sx field to set high. When 
the PORT field has a value of 160, decoder 24 sets all bits of the Sx field low to 
that the port corresponding to the SRAM address is disconnected from all other 
ports. The 160 Sx output data bits of decoder 24 and the two Cx data bits stored in 
shift register 22 are placed on the DATA line inputs to SRAM 14 of FIG. 1. A 
decoder 26 decodes the 8-bit ADDR field stored in shift register 22 to produce a 
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160-bit output ADDR' field having one bit set high. A tristate buffer 28, when 
enabled, links the ADDR 1 field to the 160-line WORD select bus input to SRAM 14. 
After state machine 20 turns off the El signal, it pulses a signal E2 briefly 
enabling tristate buffer 28 to send a pulse on one of the WORD lines, thereby 
writing the Cx and Sx data to the SRAM 14 address identified by the ADDR field. The 
host computer repeats this process 160 times when initially programming switch 10 
to load data into all 160 addresses of SRAM 14. Thereafter the host computer can 
repeat the process whenever it wants to change the data at any address of SRAM 14. 

Detailed Description Text (14): 

Control interface circuit 16 of FIG. 2 also includes a parallel bus interface 
circuit 30 that allows the host computer to use the PARALLEL bus to quickly write 
data to SRAM 14. Normally a set of tristate buffers 32 deliver the data stored in 
shift register 22 to decoders 24 and 26 and to the Cx lines of the DATA bus . 
However when the host computer sends a command via the PARALLEL bus, interface 
circuit 30 tristates buffers 32 and enables another set of tristate buffers 34 to 
couple its own Cx, PORT, and ADDR output fields to the Cx lines of the DATA bus and 
to decoders 24 and 26. Each command arriving on the PARALLEL bus tells interface 
circuit 30 to make or break a connection by writing data to the two SRAM 14 
addresses corresponding to the two ports to be connected or disconnected. After 
receiving a command on the PARALLEL bus, interface circuit 30 generates the Cx, 
PORT and ADDR' data for the first SRAM write operation and then pulses the E2 signal 
to enable tristate buffer 28, thereby writing the data to SRAM 14. Interface 
circuit 30 then produces the Cx, PORT and ADDR data for the second SRAM write 
operation and again pulses the E2 signal to initiate the second SRAM write 
operation . 

Detailed Description Text (15) : 

FIG. 3 illustrates parallel bus interface circuit 30 of FIG. 2 in more detailed 
block diagram form. A command arriving on the PARALLEL bus includes an 8-bit 
ADDRESS field applied to a random access memory (RAM) 36 and a READ bit supplied to 
a state machine 38. At each of its 256 addressable storage locations RAM 36 stores 
8-bit ADDR1 and ADDR2 fields, an 8-bit PORT1 field and 2-bit Cxi and CX2 fields. 
When the host sends a command via the PARALLEL bus, RAM 36 reads out data stored at 
the address indicated the ADDRESS field. The read-out data, along with a hard-wired 
P0RT2 field having a value of 160, are supplied to a multiplexer 40 controlled by 
an output signal E3 produced by state machine 38. The READ bit in the command 
conveyed on the PARALLEL bus tells state machine 38 to set multiplexer 40 so that 
it initially selects and provides the read out ADDR1, PORT1 and CXI fields as the 
ADDR, PORT and CX field outputs of interface circuit 30. State machine 30 also sets 
the SEL signal so that buffers 34 of FIG. 2 forward that data to decoders 24 and 26 
and the CX lines of the DATA bus . State machine 38 then pulses the E2 control input 
to buffer 28 to write data to the a first address of SRAM 14. State machine 38 then 
switches multiplexer 40 so that it selects its input ADDR2, CX2 and PORT2 fields as 
the sources of its output ADDR, CX and PORT fields, and then pulses the E2 once 
again to write data to the second SRAM 14 address. 

Detailed Description Text (16) : 

The host computer may use the JTAG bus to change the data stored in any location of 
RAM 36. This changes how any particular ADDRESS value the host computer supplies on 
the PARALLEL bus alters connections between switch ports P0-P159 and sets their 
operating modes. The TMS, TDI and TCK lines of the JTAG bus provide inputs to state 
machine 38. When the host computer pulses the TMS line and sends a code over the 
TDI line indicating that data is to be loaded into RAM 36, state machine 38 asserts 
a signal E4 to enable a serial-in/parallel-out shift register 42. Thereafter the 
host computer sends a data sequence over the TDI line to shift register 42 using 
the TCK signal to shift each bit into register 42. The data sequence includes data 
to be written to RAM 36 and the address to which it is to be written. State machine 
38 counts pulses of the TCK signal to determine when the data and address fields 
have been loaded into register 42. At that point state machine 38 deasserts the E4 
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signal and pulses a WRITE signal input to RAM 36 causing it to store the data field 
output of register 42 at the indicated address. 

Detailed Description Text (17): 

FIG. 4 illustrates port PO of FIG. 1 in more detailed block diagram form. Ports Pl- 
P159 are similar. Port PO can operate in any one of several operating modes. The 
current 2-bit CO field output of SRAM 14 of FIG. 1 read addresses a RAM 50 having 
four addressable storage locations. Data stored at currently addressed RAM 50 
location selects the operating mode of port PO . Thus the 2-bit CO field can select 
any one of four port operating modes. A host computer may use the JTAG bus to write 
data to each address of RAM 50 thereby determining which four of the many possible 
operating modes are available for selection by the incoming CO field. To write data 
to an address of RAM 50 a host computer sends a TMS signal pulse to a state machine 
52 and then sends a code to state machine 52 via the TDI line telling it that data 
is to be written to the RAM 50 of port P0 . (The state machine 52 in each port P0- 
P159 responds to a different code so that the host may independently write data to 
the RAM 50 in each port.) State machine 52 responds to the code by asserting an 
enable signal E5 input of a serial-in/parallel-out shift register 54 . The host then 
loads a data sequence into register 54 including data to be written to RAM 50 and 
the RAM address to receive it. State machine 52 counts pulses of the TCK signal 
that clocks the data sequence into shift register 54 and, when the data sequence is 
fully loaded into register 54, state machine 52 turns off the E5 signal and sends a 
WRITE pulse causing RAM 50 to store the data at the indicated address. 

Detailed Description Text (29) : 

Several crosspoint switches can be interconnected in various ways to provide a 
larger signal routing system. For example, as illustrated in FIG. 5, two ports 72 
of each of a set of N crosspoint switches 10A-10N is connected to a parallel bus 
74. This allows devices connected to other ports 76 of each switch 10A-10N to 
communicate with each other even though they may not be connected to the same 
crosspoint switch. One port 72 of each switch 10A-10N is set to operate in a 
unidirectional input mode while the other port 72 of all switches 10A-10N is set to 
operate in a unidirectional, tristate output mode. One could alternatively set all 
ports 72 in bidirectional operating modes. 

CLAIMS : 

3. The crosspoint switch in accordance with claim 1 further comprising: a bus for 
conveying a command referencing a pair of said switch ports, said pair of switch 
ports consisting of a first switch port and a second switch port, wherein said 
command also references one of said plurality of operating modes to which said 
first switch port is to be set; and memory controller means connected to said bus 
for receiving and responding to said command by concurrently writing first routing 
control data and first mode control data to a first storage location of said memory 
means corresponding to said first switch port. 

5. The crosspoint switch in accordance with claim 3 wherein said command consists 
of a plurality of bits and wherein said bus is a parallel bus that concurrently 
conveys all bits of said command. 

6. The crosspoint switch in accordance with claim 1 further comprising: a bus for 
conveying a command; memory controller means for receiving and decoding said 
command to generate a first address, first routing data and first mode control 
data, and for writing said first routing data and said first mode control data to 
said first addressable storage location of said memory means. 
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ART-UNIT: 2635 

PRIMARY- EXAMINER : Zimmerman; Brian 

ATTY-AGENT-FIRM: Bedell; Daniel J. Smith-Hill and Bedell 
ABSTRACT : 

A crosspoint switch includes a large number of ports and a separate pass transistor 
linking each possible pair of ports. When a pass transistor is turned on or off, it 
makes or breaks a signal path between the pair of ports it links. Each port can 
process signals passing through the port in any one of several operating modes, 
with a current operating mode being selected by input mode control data. The 
crosspoint switch also includes a random access memory (RAM) having a separate 
addressable storage location corresponding to each port. Each RAM storage location 
stores routing data for controlling the pass transistors connected to a 
corresponding port and also stores mode control data controlling the mode of the 
corresponding port. A memory controller responds to a parallel command from a host 
computer by concurrently writing routing and mode control data to two storage 
location of the RAM, thereby quickly making and/or breaking a signal path between 
two ports and selecting the operating mode of both ports. 
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PRIMARY-EXAMINER: Auve; Glenn A. 

ATT Y- AGENT- FIRM: Mattingly, Stanger & Malur 

ABSTRACT: 

A processor bus linked with at least a processor, a memory bus linked with a main 
memory, and a system bus linked with at least an input/output device are connected 
to a three-way connection control system. The control system includes a bus -memory 
connection controller connected to address buses and controL buses respectively of 
the processor, memory, and system buses to transfer address and control signals 
therebetween. The control system further includes a data path switch connected to 
data buses respectively of the processor, memory, and system buses to transfer data 
via the data buses therebetween depending on the data path control signal. 

30 Claims, 19 Drawing figures 
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